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1^e>, ft^&^X b$!!8fcS:ii!JI&U 
[0 0 0 1 ] 

? is a > $r^f e> mmn £ tf^sac m~t s » 

[0 0 0 2] 

A&r^htSr^haai (test stimuli) #£f££;ft&o tVZ 

(initializing subsequence) , IftfiSrtfc-tf- ^ i/ — >ir > (sensitizing subseque 
nee ) „■ £ &T$fcW*'y--j r; y — >ry7s (propagation subsequence ) 0) J: ? &^$[ 

<d AX *-y<DPl(D m.WLit^^^-^ryT.ti^m^'zry- 
'ry*t.mvm'&*j&2>o 

[0 0 0 3] 
[0 0 0 4] 

■r*. h£j&tf>Mg& BWfci, tt-r-^hBUBI (circuit under test) ©fe*biC^ 
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[0 0 0 5] 

fct, h h 1 ot'fe'J , US* 

[0 0 0 6] 

ygEi&ftroT^fcttfttf, WLt* MUS&^cZ)^^ hMJttnc^* hM'scon 
li^fT, v<9 hJMDm^. "t* NMJtfnc*^>; ©J5if (^* h^<# h;i/£> 

[0 0 0 7] 

^X hefJtf)^* r»8MS^©?fn— ^XhPP*D^ra (test applica 
tion time , TAT) £^ L < Jt?:*;*^ 1 Hf© * *E U 3S$tT* h WMftm 

(D*m&m*zm< r htc&& 0 sv^x seuwngii, ssjtsjxfcic (inte 

grated circuit) JSfSOffiffiBTSBSpISI (time-to-market) {C3ft^f£# 
[0 0 0 8] 
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[0 0 0 9] 
[0 0 10] 

* hm^<Diz^^^mm^y^^ i/3y\zj:^^^izmm^^^ti^»smv$>^ 

[0011] 

Hsiao tbit. MT<D$:Wttzi3\,\T. mfrmmzM-tz^* h is-try xziy 

(1) M. S. Hsiao and S. T. Chakradhar, "Partitioning and reordering te 
chniques for static test sequence compaction of sequential circuits," Pr 
oc. of the 7th IEEE Asian Test Symposium, pp. 452-457, 1998. 

(2) M. S. Hsiao and S. T. Chakradhar, "State relaxation based subsequ 
ence removal for fast static compaction in sequential circuits, " Proc. 
of Design, Automation, and Test in Europe Conf., pp. 577-582, 1998. 

(3) M. S. Hsiao, E. M. Rudnick and J. H. Patel, "Fast algorithms for 
static compaction of sequential circuit test vectors, " Proc. of IEEE VL 
SI Test Symposium, pp. 188-195, 1997. 

M<btf>#?£l£, */-VyX$:M<-tZ>Jj&T*&Z> 0 — Pomeranztbli, J^T 

(4) I. Pomeranz and S. M. Reddy, "On test compaction objectives for co 



5. 
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mbinational and sequential circuits," Proc. of IEEE International Confer 
ence on VLSI Design, pp. 279-284, 1998. 

Sfe, Kajihara^Hamzaoglu £AT<DJCmz& ^T, ffi.&&t>1*:m8&lZ 

( 5 ) S. Kajihara and K. Saluja, "On test pattern compaction using rando 
m pattern fault simulation, " Proc. Of IEEE International Conference on 
VLSI Design, pp. 464-469, 1998. 

(6) I. Hamzaoglu and J. H. Patel, "Test set compaction algorithms for 
combinational circuits," Proc. of ACM International Conference on CAD, 

PP. 283-289, 1997. 

[0 0 12] 
[0013] 

V i/3y<ntz.&<DmU&£tfJ5fe*&@k?z>z.£.x~$>z> a 

[0014] 

A* >>3 M#iDl, B!II&#ISD2. fcimfiD 3 

[0 0 15] 
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[0 0 16] 

[0 0 17] 
[0 0 18] 

01 OlK#SD 1 £J:tfit!!l&#|gD 2J±, ftj*t6016©CPU 
(tfJJft^Jlilfll) 5 1 fc^^U 5 2©j|a*^*)*JC*fjSb, 01 GDffi;fr#|8D 3 
W\ 01 6 ©CPU 5 1 fc**EU 5 2 ffi#38fi5 4, * 

[0019] 

(*/J>««ra8) ULTfc^ktZ. HIRtCtt, =i 
s/3 ^tf)^* h^ici: *;ttffipTIEJ&*f*ia»!ti©-r/<T©«c 
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So 

[0 0 2 0] 

69 u > /\° ^ >> 3 > © S*«E^ tt, T <D M. U T? & £ „■ 

CDi&l^<Z>^-S-Fset Tset (Dil A- £7£j£-r So Tset {C<fc£Fset OD^jA 

>t»2 : Elii&CCDi&l^f h^-^-Tset 0)^* N ;b t epic J: yjfftfflnf 

IgTr&'J, Tset tf)fi&tf)-5^ h;i/#f tep&Tset 

<Z>:L-/-fe>S/-v;i/^ U, £fc|^f&Tset JCBgfSEIi&C^x y -fe > 
^;i/*fi:i^T*&So 

[0 0 2 1 ] 

[0 0 2 2] 

rrT*, ^X h;i/<Z)^-£T = {t x , t 2 , t 3 , t 4 , t 5 , t 6 , 

t ? } E»C<Z)— SP&^fiR"rS'(g#iWL 1 , L 2 , Lg, L 4 , L 5 , L g 
_h(Z>-r^T©X# V ?£fcl$S (stuck-at fault) ?:*; , (-t6i^?:#iS 0 *fj£ 
i-«ttW^S:F= {f 1 , f 2 , f 3 , f 4 , . . . , f n , f 12 ) fcU M 

[0 0 2 3] 
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fifcKHRjfe (single fault assumption ) ©Tt\ t-*. b;i/t j ##[|^ (fa 

ult ) fj &ttffii-*£fc&*LTV*$. i©#-tt«HR^tt, fj «f7 h 
0Klrt©i«— ©ftK^&SfcvO^tCffiS"**. t 3 , 
t 5 , t 6 , t ? xyfe>2/-v;i/tt»f g , f 1Q , f n , f 12 JC>tJ|S"rST 

[0 0 2 4] 

T= {tj , t 2 , t 4 } JCBBLTx»y-fe>2/-\r;i/T?Ji*:v> 0 
[0 0 2 5] 

TJCgSStlfe^;* h;i/t j , t 2 , t 4 »y©«tB©*^-:K?JlJC 

h;bt 4 sasng-rsi:, f 3 ^T={t 1 , t 2 } tcB5-rsxyfe> 

[0 0 2 6] 

fit', T^&x 9 t>^M^ h;i/t 2 *>B#U **UC<fc y^ffiBTIB* 

iftisi£F = {f lf f 3 } a>e>«i»;iSK Fii^ic&s,, i^t, tic^ 
, tiMMtstifc-r* m^ct= {t 2 , tg, t 5 , t 6 ,t 7 } #*&e>*is 

a 

[0 0 2 7] 

— jtgic, x^-fe>i/^;i/K^ h^/®aiRi:5t**i / <^ N^0>Jft^£8tEI»»Jig 
fcfcVH^fcS-r* h&-£T*>, I^Ta = T\ {t} tc» OTftSfc^fc < i: 
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. . . , t n #^£*l££:-t<5„ ;in£<D^ h;b<Z)t£JCx-/-fe>£/^;t, 
j ic <fc V ffite^frte&1&m*j. m £ift-£l*r<z>ffi<D^ h)i z k (k* 
[0 0 2 8] 

Q. E. D. 

Lilffl-f S^Sfcfev^ xy-fe>S/-v;i//^ h^TL^'^ h^KOv^fftfc 

[0 0 2 9] 

%«5£3ft5. 0J*.fc*, t 2 *«f 3 ©#S:tfcfflU t 4 #f 3 IC#[J>IT£ £IC f 
]_ Srtfcffff 5<fc-3&»-£, t 1 fc-t 2 "#xyiz>^*;i/^* h;i/£0T3B#lSti 
> t 4 9 h;i/il^oTb^e)o t 4 £ttl/**ISJIifcSft«iV* 

[0 0 3 0] 
[0 0 3 1 ] 

&C 1 hUT, »-^S = F\C 1 W©flfc»«:Sfc#<tftffl-f h^* 



1 0 
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[0 0 3 2] 
[0 0 3 3] 

fit, Z.<D&J&T*&*)<D (n-k) f@<Z)^ * h ;W±J^3l£ tlT 
[0 0 3 4] 

[0 0 3 5] 

[0 0 3 6] 

■ess. 

(7) K. 0. Boateng, H. Takahashi and Y. Takamatsu, "Diagnosing delay f 
aults in combinational circuits under the ambiguous delay model," IEICE 
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Transaction on Information and Systems, Vol.E82-D, No. 12, pp. 1563-1571 , 
Dec. 1999. 

(8) K. 0. Boateng, H. Takahashi and Y. Takamatsu, "Multiple gate dela 
y fault diagnosis using test-pairs for marginal delays," IEICE Transact 
ion on Information and Systems, V0I.E8I-D, No. 7, pp. 706-715, July 1998. 

(9) N. Yanagida, H. Takahashi and Y. Takamatsu, "Multiple fault diagn 
osis by sensitizing input pairs," IEEE Design & Test of Computers, Vol.1 
2, No. 3, pp. 44-52, Sept. 1995. 

[0 0 3 7] 

EI 4 it. zl<d£ oi&ziynv i/a y^MK <fc U^t>ti^>#65=i s>a y#i 

-Xlcfcv>T, nyjWi/3 ymMlZ. */$=Lls-i/my$:ft^T&B%:hV>- 
I/, h;u-Mvy tf>^£3t3£-r£ Uf-y^Sl) „ i&|^M/-xi£ 
izit. tkmttVyZtfjyv y ;* > hSti*. 312 7 jc-xt*«, xyu 
^©ji^&SiiiJnkRfc^* N;i/©JSl3|g«taiS:^f Uff^S 2 

) o 

[0 0 3 8] 

•;^sn) o sfcic, t^Ttf)-^* Ml/£ift-£-T_set fCAtU hu-^ 

S4lfe-r^T®B4WlS:|fe-^F_set JCAtlS Uf>yyS12) „ fit, ifc-£ 
CT_set , Tl_set . £ J: & F 1 _set < } iCgg^S (X5^y 
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7S13) . X^y7S 1 1 (D&mffi$kiimm<D*j<Dtf'rX h^lCJ: *j#e>*l 
[0 0 3 9] 

®6 £J:t>*|I| 7 ||2 7i-X<D#£S<Z)7n-^-V- f>T*&<5 0 

S21) , tn*blzttfo-?z>3iy&yi/v)V'<? (^f>y^S2 
2) 0 #UC, ^ti^©x>y-fe>>>-v;b/<^ h;i/ic J; U^mRTIi^-r^T©^^?: 
F_set ^e>i»b (X-^^^S 2 3), ^*lib(Z)X-/-fe>S/^;b/<? N;b£T 
_set fr£CT_set {C#1" Uf>^S2 4) „ fit, F_set tfQfr&fr 

[0 0 4 0] 

F_set #£T*fe*U£, T_set fttf)^;* h Ml/ £ t-^Tft*&-^* h ^ 
^h;i/tbti!U ^I$:^7tS 0 F_set tf^T&tttUi, F_se 

9^S26) , r t £CT_set JCA*l«S (J^-ry^S 2 7) '„ fit, r t [C 
=fc l J#iffi^fg& F_set W(Z)-r^T©l^|^$: F 1 _set U 

, StKF_set tfaSj&^fr&^jny (Xf7^S2 9) „ 

[0 0 4 1 ] 

F_set tfffiTffcWtltf, ^-f-y^S 2 6Jgil»<Z)«tBIS:i|ft»Jjg"r. F_set # 
£T*&*W£, #UC T_set mzttd^-oX^^^T, ICo^T, 
t iCJ; U*£ffl«rtB&F l_set ftCD-T^TCDi&l^tf)* > * y ^ > M 

(®7<Z)*^y 3 0), T_set f*KC^oTV^1-^T<Z>^* 
K^^-r^. h;i/t LTJ^^fS Uf'yys 3 1). fit, F 1 _set 

£F_set IC^LT^fCL Uf7^S3 2) , Tl_set £T_set IC#LT 
£fCLT Uff^S 3 3), 06©^f>y^S 2 1 #»<Z)&3&» »J Jg-T. 
[0 0 4 2] 

^<D<J:e>&3>/\ 0 ^>3>&3lSCJ:*U£, 3>A°^7>>3 >©^7^{C«, CT 
_set ftlCfrMMtStlfc-r* h»^^M$tl-5o 

f l7x-X©«LS0t, EI2 (D^A-^-^OKZ)^-*^, 08 J: 5 
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teMf&£te$> B rcD^-^igtCfcVNT. T_set = (tp t 2 , tg , t 4 

> ^5' ^ 6 ' ^7^"* ^ set ={fj, f 2 > ^ 3 ' f ^ > . . • > f 

f 12 ) 7f*y, T_set rt<0#-r^ h^^r h;b^&F_set rt©*fcHt'\i: 
fcBJtt, *0>^* h;b#*ft£©#W^3t7A-^S£fc&*LTV*«6. Coun 
t e r = 1 (i, xy1z>^*;bfifcKEJ:tfxy -fe>J/-v;i^* h;V5:^t5S 

[0 0 4 3] 

T_set , F_set , £ J: > # 1 #C5tfB#ItC*Mft<* 

tu -r-^, h^fr&flfeW^fcfaj&^&BJM:, F_set tf)IB#Jtf)*f/&-t S >f > 

T^y **<D<fce>&>tf-f >^MlC<fc U^atiS. £*UCj:y, ■x-^h'** 

[0 0 4 4] 

BffBfcLT, T_set i:F_set S^ff^S EI 9 IZm? J; -5 &§t£&^ v tT > 
oIfgl?&£:fr£llgffi-f-£&#>{c, t 1 -»t 2 -»t 4 ©Mlc^^y #£ti£ 0 -e© 
[0 0 4 5] 

-£3T% t 2 £Tl_set JC#U f j £ f 3 ?;F 1 set tC^-fil, F_se 

fctKWe&S f 1 tf 3 (Dti^y*^? U ;* > hStl-B. 5S«rS*lfeT_set 
i:F_set li. Hi <MCa*"*J:3fc*Sjai:fcy, t 2 fct, #Ucil#l£;ft£^£x 
v-fei/S/*;!/'** LTJBSfiS. fit, t 2 &3B#IU t 2 icfcytfettt 

RTIg^F_set ft(Dlikmznm~?Zil. F_set tt^fcfcS. r^bt, ffi^Mt 
Stlfe-r-^. h^-n-li, CT_set = {t 2 , tg, tg , tg, t ? } 
[0 0 4 6] 

huh:, bmm<Dfl : ttim$:7jkVTj3v. BH2», £<z>eh&©t-* b 
»a"c*s*iTfe»j, " 2- te^tammzm-to rxb^z b)it { u = i, 
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2, . . . , 16) lCj:yttffl3*l*#»©£-£&F ti i:gBU te-£»L (= 1 
, 2, 3, ...,36, 37, 38) ^ a (=o, 1) \Z7. $ y V Z>1& 
m ( stuck-at-a fault) £ L / a ilfB-T Z. £ (Cf 3 fc, # t j {C*f-r6F ti & 

F u = {1/1 ; 2/0 ; 5/0; 6/1 ; 9/0 ; 13/1 ; 15/0; 16 
/0; 17/0; 18/1 ; 19/0; 24/1 ; 25/0; 2 6/0 ; 27/ 
0 ; 29/1 ; 30/1 ; 32/1 ; 33/1 ; 34/1 ; 36/1 ; 38/0 
} 

F t2 = {1/0 ; 5/0 ; 6/0 ; 13/0 ; 14/0 ; 15/0 ; 16/0 ; 
17/1 ; 18/1 ; 19/1 ; 21/1 ; 24/1 ; 25/1 ; 29/0 ; 3 
2/0} 

F t3 = {2/1 ;4/l ; 10/1 ; 15/1 ; 18/0; 24/0 ; 25/0 
; 29/1 ; 32/1} 

F t4 = {2/0 ; 5/0 ; 10/0 ; 15/0 ; 16/0 ; 18/1 ; 24/1 
} 

F t5 = {2/1 ; 3/1 ;4/0 ; 5/0 ; 8/1; 9/1 ; 11/1 ; 14/ 
1 ; 15/0; 16/0; 17/0; 18/1 ; 19/0; 22/1 ; 24/1 
; 25/0 ; 27/1 ; 29/1 ; 30/0 ; 32/1 ; 34/0 ; 35/0 ; 
36/0;37/0;38/l} 

F t6 = {1/0 ; 2/1 ; 3/0 ; 4/0 ; 5/0 ; 6/0 ; 9/1 ; 1 1/0 
; 13/0; 14/0; 15/0; 16/0; 17/1 ; 18/1 ; 19/1 ; 
21/1 ; 22/1 ; 24/1 ; 25/1; 27/1 ; 29/0 ; 30/0 ; 3 
2/0 ; 35/0 ; 36/0 ; 37/0 ; 38/1} 

F t? = {4/0 ; 5/0 ; 15/0 ; 16/0 ; 18/1 ; 24/1 ; 36/0 
; 37/0 ; 38/1} 

F tg = {5/1 ; 16/1 ; 18/0 ; 2 4 / 0 ; 25/0 ; 29/1 ; 32/ 
1} 

F tq = {5/0 ; 15/0 ; 16/0 ; 18/1 ; 24/1} 
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F tlQ = (5/1 ; 16/1 ; 18/0; 24/0; 25/0; 29/1; 32 
/ 1 ; 3 8/0} 

F tll = (1/0 ! 2/0 ; 3/1 ; 5/0 ; 6/0 ; 8/0 ; 12/1 ; 13 
/ 0 ; 14/0; 15/0; 16/0; 17/1 ; 18/1 ; 19/1 ; 20/ 
1 ; 21/1 ; 24/1 ; 25/1 ; 26/1 ; 29/0 ; 30/0 ; 32/0 
; 35/0 ; 36/0 ; 37/0 ; 38/1} 

F tl2 = ( 1 / ' 1 : 2/1 ' 4 /° • 5/0; 6/1 ; 9/1 ; 13/1 ; 15 
/ 0 ; 16/0 ; 17/0 ; 18/1 ; 19/0 ; 22/1 ; 24/1 ; 25/ 
0 ; 27/1 ; 29/1 ; 30/0; 32/1 ; 34/0; 36/0; 37/0 
; 3 8/ 1 } 

F tl3 = { 1 / 1 ^ 2 / 0 ; 5/0; 6/1 ;9/0; 13/1 ; 15/0; 1 
6/0 ; 17/0; 18/1 ; 19/0 ; 24/1 ; 25/0 ; 26/0; 2 7 
/0 ; 29/1 ; 30/1 ; 32/1 ; 33/1 ; 34/1 ; 36/1 ; 38/ 
0} 

F tl4 = ( 1 / 0 S 2/0; 3/1 ; 5/0; 6/0; 8/0; 12/1 ; 13 
/0; 14/0; 15/0; 16/0; 17/1 ; 18/1 ; 19/1 ; 20/ 
1 ; 2 1/1 ; 24/1 ; 25/1 ; 26/1 ; 29/0 ; 30/0 ; 32/0 
; 35/0 ; 36/0; 37/0 ; 38/1} 

F tl5 = ( 1 / 0 ' 2/° ? 3 / 0 ? 5/0 ; 6/0 ; 7/0 ; 9/0 ; 12/ 
0; 13/0; 14/0; 15/0; 16/0; 17/1 ; 18/1 ; 19/1 
; 21/1 ; 24/1 ; 25/1 ; 26/0 ; 27/0 ; 28/0 ; 29/0 ; 
30/1 ; 31/1 ; 32/0 ; 35/1 ; 37/1 ; 38/0} 
F tl6 = {5/1; 16/1; 18/0 ; 24/0 ; 25/0 ; 29/1 ; 32 
/ 1 ; 3 8/0} 

MS &C^L£H2 7i-X(DTO|gP§T'l±, tg , t 4 , t 5 , t 6 , t 15 # 
h;i/<Z)Bg|»«tai©tlJfttC«; F_set = {l/l ; 5/1 ; 6/1 ; 8/0 



ffi$E# 2001-3090000 



#2001—168951 

; 12/1 ; 13/1 ; 16/1 ; 20/1 ; 26/1 ; 33/1 ; 34/1 ; 
3 6/1} bJV t x , t 2 , t y , t 8 , t g , t 1Q , t n , t 12 

, t 13 , t 14 , t 16 &, -etl-Ttl, aUCDlSfcl^COe) 6, 0, 0, 2, 0, 2, 
4, 3, 6, 4, 2f5:^{tJtS 0 
[0 0 4 7] 

1 = {1/1; 6/1 ; 13/1 ; 33/1 ; 34/1 ; 36/1} » 
CD££, F_set \C X = {5/1 ; 8/0; 12/1 ; 16/1 ; 20/1 ; 

2 6/1} ^<^h;bt 2 , t ? , t g , t g , t 1Q , t n , t 12 , t 13 
, 1 14 , t 16 ii, ^tl^tl, W)0)tkWO)O*>0 , 0, 2, 0, 2, 4, 0, 0 
, 4, 2{@£^ffi1-£c 

[0 0 4 8] 

#{C, t n #r 1 2 C 2 = {8/0 ; 12/1 ; 20/1 ; 

2 6/1} 3 F_set \ (Cj UC 2 ) = {5/1 ; 16/1 

} H & 'J , # h ;i/ t 2 , t 7 , t 8 , t g , t 1Q , t 12 , t 13 , t 14 , t 16 l£ 
. JSyotKWO^-bO, 0, 2, 0, 2, 0, 0, 0, 2l5:^ffit 

So 

[0 0 4 9] 

££{C, t 8 #r t 3 fcl/T3B#lS*U C 3 = {5/1 ; 1 6/1} £&£ 0 
r©SP§T% F_set \ (Cj_ UC 2 UC 3 ) = { } £&£tf)T% C x UC 2 
UC 3 = F_set hJlt 2 , t ? , t g , t 1Q , t 12 , 1 13 

u^>hLfe«, m^©^* hjutmmttnz. fit, ^©ft^^* h 

[0 0 5 0] 

F_set = {1/1 ; 5/1 ; 6/1 ; 8/0; 12/1 ; 13/ 
1 ; 16/1 ; 20/1 ; 26/1 ; 33/1 ; 34/1 ; 36/1} 0D"T^T 
(D-t&miZ^Vtyi'VJlt.te''). -etl^X. rtj = t p rt 2 =t n , £«fctf 
r t 3 = t 8 i$3iv£yi;vn"<2 hJh(D2&B<Dffim*J&I&~$-Z> 0 
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[0 0 5 1 ] 

fun i 61®^^ bjiorx hM&iz i »j«ffl«rig«s'r'<T.©«fci»s:*A-'rs 

8i0^^hJl/©I^ {tj , t 3 , t 4 , t 5 , t 6 , t g , t n , t 15 } ^ 
[0 0 5 2] 

il3i®«ScWl (delay fault ) vvjco ^TSiWrS. 

[0 0 5 3] 

0 &CX# v 9 A^A^-^lCfrfrto^-f ffi;M& 0 JClg^LTL^ 
[0 0 5 4] 

3&5I&ti:Rt (transition delay fault) *E ft, jg&%Btt3& t. 

^ra©ja*^*5**e^s*i*. i©^, htfj^jci*, fi*>T#uis$£ (si 

ow-to-fall) i:Si^J:*<»;31® (slow-to-rise) © 2 oODfifcBWjg £ U 
[0 0 5 5] 

AND^f- NG 2©ffi*(Z>S2"b_h*«y3i®«:ieS:^m"rSK:tt, "0, 
1" ©J:^?&|gl©A^->tCj:yffl*S:»a "LOW" (MO) tcaajs-rs 

. &ic, i2©;^-> "i, i" &wanLfc«icffij£i$ra '(5:i-<y h) 

Ifeiir^T', ffi#!&3l£ "HIGH" iZ^WTZ ( 0 # £ 1 JC5it>Jt# 
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[0 0 5 6] 

[0 0 5 7] 
[0 0 5 8] 

i:35T*, *HJIS^ffllO=i>A^2/a>$|«tt, HI 6(C^-TJ:e)^ 

flt#*MSS1fi (3>tfrL-dr) &ffiV^«fR-f &d£#*T?$5. 016©« 
3M£S«tt, CPU (*:!fe*L3iSSS) 5 1, **EU52, AiJ=gg5 3, ffi^fi 
5 4, ^aS|a««iS5 5, IWit5 6, fc«}:^^h9-^tllfi5 7 
^tl^ttA*. 5 8 ICJ: ySV^Cg8R3ftTV*5. 
[0 0 5 9] 

^ ^ U 5 2 l£, #|Al£> ROM (read only memory) , RAM (random acces 
s memory) 3 *, a >*&3JCfl| ^ P>*lS ^ v A fc-r- # 

«fT*. C PU 5 1 ^^'J 5 2 ^flJMbT^a^^A^^T-r-S^^fCcI; U 

[0 0 6 0] 
[0 0 6 1 ] 

*asiB«$!B 5 5 tt, 8&Cf*-r ft^**g|g, ^^t-* 
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±i&<D7u ^7^i:r-^ &^#LTfit, i&HtClSUT, £ £ * =E D 5 2 
{CD- KLtttffltS. 
[0 0 6 2] 

s 0 Br*aa»iSE#5 9 fct/Ttt, ^^ua-k, 70*^-^^^, cd-r 

OM (compact disk read only memory ) , % s f4 7*'7. X 9 ft 

»SSE#5 9lc±5*©^ , n^^Aii7 s -*S:»jttUTfeS, &«cj£CT, *ne> 
£*^>; 5 2 ten - KLTftfflt*. 
[0 0 6 3] 

h7-^tiiS5 7(i, LAN (local area network) 3s<Z>ftS©3Hg 
[0 0 6 4] 

A 6 0 Of-^^-^ 6 1 iC^^^^Xfe^D y^kt^-fHZ, ^t'J 5 2ICD 

CPU 5 Hi, ^<D?-Z Zm^T^CD^U ^A&l&fTU &&&& 
[0 0 6 5] 

(tffBi) TVZfrm&toT* hmWL<DM^<D^y^t i/s>*ftz>=iy^ 



2 0 
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(#IH3) |&8B3B*R#afcJ\. lulBap^m^^^K**:^^ h SrBffBft 0 

jw«©as^m^s:*«>. n^ntf ^ Nam© i o^±©fx hiii&, if? 

ff e> 3 *: & t -r & #sa 1 ta«g© 3 > a * 3 > 
(#126) BffiB^^ hmwL<nM&&m^rmm : ry * jim&ftis $ =l v-t/m 



2 1 
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(tftai o) TV&jim$&<DTX hfflffi.<z>M&<n^yrtty*y$:ft e>3>t° 

3#i £ n f=. =. -t > y * ji t * h mm& *> & s mm^t $ *i fen^ £ m * -r § 
fg&taasg£# 0 

(ttfBl l) Ty'*)\sm&<DTXbfflffl<DMt&<Dny^?ymy$:n?^y¥ 
(tffBl 2) ^^^;i/@S^(D^X hM©*^-©zi>7A 0 ^i/a>S:^f 

t«fa^* bmm<D$&<&<Dmftm&frp>. iM^fi©itsof^ h*a»ic j: u 



2 2 
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MSfcitrffBn > bra - * ic^f S i±S ^ £ t5ilf# 0 
(tffBl 3) ^^^;i/imi^©^^ h^©m^©=r>A^^3>$:^f c>n>A 0 

^ £: £ #ft £ -f £ 3 > A * 2/ a > -ftm* 
[0 0 6 6] 

;i/=ry xajcj: »j4i«snm MfflatJcjtfLT^-e&s. 
[0®<z>f8#&M] 
[mi] 

[02] 
[03] 
[04 ] 



ffiIE# 2001-3090000 



#2001—168951 

[H5] 
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[09] 
[010] 

[011] 
[012] 

TV9)\<m%&<DTX h^fc^-f 0-e&£o 
[013] 

[014] 

[015] 

[016] 

[017] 
f3$i^fls£^-r0T*&£ o 

1 -4 1 fe-^ilift 
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